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(54) AUTOMOBILE CONTROLLER AND PROGRAM 
DEVELOPING DEVICE 

(57) Abstract: 

PURPOSE: To reduce man-hour for developing an 
automobile controller or man pov/er for development and 
to reduce the manufacture cost by describing a control 
program in any high-class language and storing the 
translated result of the control program into a machine 
word in the built-in memory of a one-chip microcomputer 
to be used for the automobile controller. 

CONSTITUTION: The automobile controller 20 is 
provided NA^th a one-chip microcomputer 30 which 
incorporates the memory for storing the control program 
prepared in the high class language in the form translated 
into the machine word. The one-chip microcomputer 30 
inside the controller 20 incorporates a processor, ROM, 
RAM, I/O port and A/D converter or the like. This, since 
the control program is described in the high class 
language so that the high class language can facilitate the 
comprehension of contents and simplify programming, 
the control can be easily prepared and changed even for 
a program other than the specified program and further, 
since the number of lines in the program of assembly is 
decreased to be one devided by several numbers or one 
devided by several tens in comparison with that of a 
language, the program can be easily developed, 
maintained and certified. 
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[If #^2] eift*ffiDC®iiT'iW^U 11*^1 IB 
«glS:f!p-r '&fr#^SO)>''^':^ =3 * ^ ^ '^'^^ 

'J r;i'^' ^' Av;i/5^^JJ :x ^7 o s i; 

100 0 1] 
[0 0 0 2] 

(1) ^^U (ROM, RAM) #ftCDfiJJ|^lA^St>*bVV 

(2) -^VN^OSIiiS^^^Stt-Sc 

[0 0 0 3] zlz:T'(l)^-ov^T#A^^:, ^WBSh 

(Z)ftllBl®f!l3!?l7b^6)ROM, RAMtt^to-fA^'Se^ilv 
ynif^AA^^tjia^/^^ ht-feU, RAM 

IC, :51^SPlCS!J-5^^yr^©ROM, RAM5:itiai"€>i:> ^ 
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CDiflSROM, RAMiJWl^lC, 7 F l/:^"?- I C 
>^tC7.'<-y^A^i2^il'&U^ SPfn©m WES!© 

[0 0 0 4] (2)®^^cov^T#AT^^si:, 
tu z(mi^ii^^^^uif'ph,i)^^^^y'''^^ ^x\ ^ 

[000 5] 

M, ROM(D^*i4iS:;^-t-5{iis]i-S)So bA^b, mm 

1^^gi:bT^$n-&i^>yyv-f3>tt, ilii*® 

bJ&tW^^ejJ&v^ ^(Dt~&>, ^4®it:*;bfc;t^'J 
tc*f bx mi*^ < ftoisf if 5 A b V ^ il V N e) 

s i:v^e)■^*ofc^H(^^C^2^i'«!S^:»^TbT^giS^S* 
$:a^:^b;&:^:^n^^^e>'&v^^;^^' 5:^SiWlc^5bTJ3 

[0 0 0 6] T-fe>>^U-g1gii. ^T$ns>^ay:7i* 

b*©m r^y^v^cDim^-L A-K'i7xTli 
jb-^h^U, p/'aif^^(DSi**^:9-*^UIt<. >^ay 

[0 0 0 7] (1) r^yzTvm^Wi^^B'P^'i^^^'^^ 

:/D if 5i:.<Z)^liElct»ft^r^5:M-tS. 
[0 0 0 8] (2) T-fe>:/iJ-tigliM^ST-=^r7"^'^ 

lijfc e>-r, * ^c-;^a if 5 A<D^iE • ^^m-^^i =i> 

,0 [0 0 0 9] (3) firf^5S^®^^*ti^»-"=''^=3^I^^P 
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[0 0 10] (4) zfu^'^j^m^ntm^-^^^y 

tool 1] 2|£#8^BCDg6?Jli, T-fe>-/U-^&S-3 J: 
b T % W3^D y ^ A Sr^-t < , ^ 

[0 0 12] 

[^?:ft?^1-Sfc«)®^S] ±fB®g6Uli, 

[0 0 13] ^oi'*7A®M#Sigfii:»^D^ 

[0 0 14] 

[0 0 15] >^ny5AgBf^{l®0Si:v>rn>(Z)0 

:in^(Dmn^^Mhxim-T--!KDfm'i'^^^ R'Cf 

■5. 

[0 0 16] ^h\z. mi-fu^'yh,(DX&,Mmzo 
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[00 17] 

B^-r-So |212lix7=!>^®^^5t-rt)®T', -iy 

:^ K7 ll2it)fTSPx7 5 K712(7)gflStCf5 l^T, n 
-if=i73 ?:>'M>'^•>^■r•S>?&fev^^^i:t-^n73 ?: 

iiii-rs ^ t ic J: usitg^stvfes^^'STSSffiaTm-^^ 

n, l^ajP?:-Wy#l;^-'&^^«'<^^D7K7132it>*^>h 
K714©FfaS[lcSeoT-r7P?fffiP6 (-7n> h;*3*^;^ 
^) , ^yvm^^i (^Rh^^) , S.t)J-7n7ii;c 

[0 0 18] ftr<3^®20«, f'-^D^aipeop^cai^^ 

aiP8(3Di!?cm^^«as?:^ui't57a7^i' 

p«3®S^^ag5:=^ai-t-&*^M-fe:/-f-25, ;gLt)fBM05t 
S S:ii^ffi1--g> Blit-fe>-9-27*^«b©^ai'ff-^?:A:t;i: U 
# K710~14©PJS[S:Sifii5-rS«li7 i7 ^rLX- ^ 15- 

X7r3>^^$:^70fefe®:^^ >yf-^x73>©ae^^ 
M5:**IC^ e>-&-5 ;t «b®^5^S > h D - 

;W^•:^;^26?:*bTV^S» 

[0 0 19] 03 \tz.(Dm^m^<'y^ ^mn^jM^^ 

0. x>s/>?^7K<3DSUv^F»gK»-rs^c«b0AH#4 
1*^ M^^i£S20(D^#i:LTm^tlTVNS. 

[0020] ^r<^igg20f^O 1 5=- :/v-f =1 >30li, EI 
a^S:#BSLf-^a^g> ROM, RAM, I/0:J<- 

7i'5^^x-^©lilgfr# (IE®, f^Jt) S:^ :7 
r >=i> ho-;HlIgS32l^j5l®ffl:/a 9^-^? 1 <Z)fPj!)D 

T*fe'5r3>'yi/»y-9-'J 1^-40, :ftm#4l®^>:t:7S!P 

[002 1] >/'D ^7 A^MS?^lia^Sfl«®ROM38JiL 
Ut^_ ^ $:f2lgf fc«><^» R AM39li, MS^SZOOP^ 
SPT'ffiSlc{®?S3 tu 1 ^ V ^v-f a >30®ti-&tc=bi: 
:5tiM^'t'5*^. t,LV>f 3>30|*I(OROM, RAMX)^ 

> [0022] ^Jt^M20lC^* =1 > h a -;wt:^^ 
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l51BS34«::/M/T-7-fn>30^A*$^ 4fcJg^E®x7 

[0023] 04 liv^f =1 y3QX'mf^ti^^m:fu f 
5AC[>«^J5:a^-r7D-^^-h-r% ;^7"^);^O0T' 
5, 27^Jb^e>A*$nf-^as^f ^^s: i ^ 3>3 

^>y7^05T'l^ ±|Ef!K^S»STsoi:*^m-fe>-9-2 

i?fe>o ?^lc>^7^«y>^06tcj;y, xT^^yi. (A/M) 

fS-rS^'^^ h-fe^-9-21, 22, 23lCj;U^ajStl^c^O 

Tdo=f (Ta) -Kz- Zm+Kr (Tso-Tr) 
=40- Ka • Ta-Kz • Zm+Kr (Tso-Tr) 
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* ^ 7> K711. 12<D^S*^^$ tlSo 

[0 0 2 4] tiLhT'iSSWM^«)^S^l*JSi^7 U ^S^^tC 

ajp 6 ~ 8 (Dm&^m-^im^i^]^ \^ tap^^mm^^o^ 

^'^'k^7t>o r^(Dy^'rv:f509\z^^):3y'fV''^-^<^^ 

^T'fe-5x>i/':/?^P7KOSKtlS:IBI3-rSfc«)©t7:t 

-<5!3>vi7(Dig^ (AjE#©r^K) (Dmmi^n^. m. 

«!p7bM?*>ti"&o ;iU:©:^-r^V>^02~5ll*^U5lL^ 

[0 0 2 5] z:rT'BI4COX^>vr^05^3<k?>*509$:WC 

t.'fT.T-V •7^05(iDSmfflS^TdoOM3i:^®-'e^J^ 

[0 0 2 6] 
OKI] 



•(1) 



Z.Z.X. f (Ta) =40-Ka • Ta : *ipD^ffi?aS 

Ta:^^^S;g 

ZmrHSifi 

Tso : fO'^l^ia 

Tr : 

Ka, Kz, Kr:ft!K^^IS 

T'S>u, ssgq^tiitasf (Ta) ttBiii-*^^<> 

f|[TrJ!)^tl^S|a^^aTso^C5!l^bTV^S^, ^M^'^ft 
t;^i:^-f*Bj:ai?§ST% E15tC5^1-J;e)lC^1-^T 40 

[0 0 2 7] ZlOD^d)®?!^?:, «!^©T1Z>^UH 

i^'Si^X'Sb z:©:feftEI 6 (b) ics^f «t •^tc^I'MSJ! 
Ta, BlitSZm, *^tagTr, iiK^g^iSTsa g 



-ftli, 7.-T-'y7^03fej;t>*504'r-ttlCfm$tU 

(l)cD}||^5:IS!6(a)lC5^-t7a-^-V- hT'^f-t*. 
Hp-fe>^-r>i^-/600lCTai¥D^CffliaS40-Ka- Ta?:^^ 

b, 5g^5:Tdo®^^I^^-^6*Jt-^M-^*- 
m<^0A-* B A S:#«?)T B ^fzX-ti> Z. t ^MMt 

5. r^ic^t.-r'VT'eoucT, :^'x'y:/600T'#«)fcTdo© 
'(i;i>^e>Bitftziiin*f-r5>!?cffla®ias«)tfiE*Kz • z 

ai?SM©1iiE'filT'fe-g)Kr (Tso-Tr) S:;^.7^«v^601 
T'^ibfeTdolCjnx., ^Oig^5:St>*Tdo®fIiDctC:^*fl 
■r S. Ri:C5#)ii«:^Tl'«> :i i: «k y Tdoo&mm 
tc, ItJif <D^(1) T'tt^$*iS a^>9JffiiaS-r- ^ Tdo 
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[0 0 2 8] i:xt<D^{i)(mmi:7-ty':^vymx'ii 

j/^Lr:^-faif'72^V:XhOMi:M'7 {a)W)\Zmto (a) 
ttiCd) $:fmi-<&EI 6 {a)(D^U (b) ii^<Z)* 

hliCtt) B5iSS{^mi^J«) 8 If^y h 1 yv>r =i>HD 
6801 5:^of-^®mfeS*^> 3*lli-^fti!!?J50^T*^ b 

vNpit±ssoHD6805®#^i±2yt>r Y^r- ^n±o:>im. 

So 

[0 0 2 9] ;*:#SWT'li, Zl(Dj:e)*c7i2:y:/U-g1gcZ) 

[0 0 3 0] SI4 lCfel-JS:7.-T->V^09CD=I>y 

-So EI8ti=i>':;^l^^y-!^cD;r>;r7^J^itf't£0)-'P!lT'S> 

^1^^CaSTa*^0iC'f^tiaOTT'«, I3> >^l/^y9-S:3tft!l 
fe«)JC, ^1^^ffiM;!)^#Hys(E8T'«lTC) OJiT-nV 

[0 0 3 1] m9jSLXJf®10l-m^(D:X'Ty:f509(m! 40 

G)T'-9-:?';L'-^>i:l>J^-) 1 O tCTii^-T-So Ell 
0(b)li>l^U±<3DFlagxUT$:5^bT^»J, 3®LS 
BC!)ll^^vh?:. :3>yi/*y9-CD:«->/:t:74^S:fBlS 
•t'g)fei^>CDBco-lIlp^:L•rfflV^S. ttz. Elio(a)p'g 

CD [IX] li, >f >f=<v^'::^.l/t/::^^ ixtc^SftS^i'T 
SI o(a)(DXf^'V:/900T'l*, ^-Ti^n^-T^u^y-y-*^ 50 
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"1", EPt>ja*E=i>y^^y9-*^:t>^^T'fenii> :^ 

x^V^lT' [IX] SrTa+SHyslCggiH^, tjbB 
coiiip= "0" , apt,7}-7:y^T*fenif. 7.7-y:f202X' 
[IX] S:Ta-#HyslC®^il;iS. oo*<;^5">y::'9 
OST'li [IX] a)iE:^S:2iiiJ^1--S)o 3n*^jE®il^fi^ 
t)L4-*T'Bconip= "0" ;5:6>liTa- #Hys>0 
<^tT'Bconip= "1" fjLh\iTa+#nys>0^:^Mt 
z:ti«|g8 7t)^^^e)*^^eJ:e)lc, v^•fi^®^:#t» 

4T'Booinp= "1" i:-t-5>. j36lC>^^«y ^03®fiJS*^:& 
©hStt, tjL^4T'Bcoinp= "0" /^e>Ta-#Hys 
<0?:, t;L<#-*-r'Bcoinp= "1" ?Sce5Ta+ # Hys< 

^:i^T'&-g>*^^.. X7^>v/905T-Bconi-p= "0" 

[0 0 3 2] ia9iiEl4:x5=-'y:?^09$:||^7-r-&^7^n 

^^AT'fe<2). Ell 0(a) 0:x.-7=-^>y9Ol*7ttt 902tC 

TaCDffitiEll 0(a)©«3a$:|gi&-tS:^tlCl/t?;^^ I 
Xtc-fe^^ h-rSi2^il:^)^fe'2>o 3CDfe«), |1!9 (b)(DJ;e) 
(C, 7^^U±^CWo^k^V^•^)r7-:^r>^^:tyT&Ta^&^fl 

y800lCT, ^1.^iaSTa(D^ii?:Workxg7lcntr- 

S ej tc>t>-r :7'80i ICT ^ >y 1^ s;*":^ ^ (-Wo 
rkxUTOTKl/:^. fiPt>#Work&-ftAb3te>xT% 
>V ^SOZT'-y-^;^- ^ > 5: B?'5*o 
[0 0 3 3] JgJLhOD09;ifct>'EIl 0®^aaS:7'-fe>-/'J 
^T'fBzELfc 'J h 1 1 (a)S.t>'(b) 

t. Stj5*®EI 7 (a) (b) tim^^ti^^ ^''yl^Ts'rv 

Hto T V ^s -i/n At!)^ ' i: li^N^lCft U 

[0034] Hi 2 li, ±iB<Z)iifM*!!a509$: cmi§T' 
ESTi^^U litJa^cDH 1 1 (a) (b) ti:b^TMe>^V ^*^> 

[0 0 3 5] JSUKDHK Ell 2<D|U6«?!lT-ii^5Lfc^ 

IHKEt-&:!:i:tci:y. ^□^''^aibM^tIK^W^I^ (It 
[0 0 3 6] mm^nt~yir-:ri;3i^ hzfnif^^K 
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[0 0 3 7] 2|c?g^©il6©iaS«ajil LT^ 

(1) (Z)It»^3J:t>'0 8 \Z7h\^fz.-:fxi^7.(J^iC^'i^-y^m 

1 zmm 1 4 jca^>-r. c■tM^:fflv^;feEl 1 mm 1 2 

7!}^*)So BAS IC-i1S^i;^•-v^;^=l>l^n.- 
^^ffi®-i1ii:LTJ[i;<SSbTfe^;, C-MSilJrbiiUT 

[0038] -;?BASI Cfllgli-fiatC^OiajtS^'^ii 

\%m^\^^^^^' ■ec^P'gapicBASIC-T'ai/^i*?: 
itgg|^7-t ■2>fe«?)CDBAS I C-O^'r^'J 

^lc*#S*i.*= ^offi^ BAS icotl^icii, 
[0 0 3 9] ^a)ft&oiS)gtmis=biin^<toi-fSffl'^tg-e 

[004 0] mzi^^m<JM(n1^m i: LT, ^0^:7 

fife, <^iE^5:^Te)t»®T'feS. 
[0 0 4 1] Ell 5®±ffl!)«>3^a<v^t*®2®xT=i> 

CDli, 03A^e>l5^'y::^v-f3>3O$:I^U -fOf^ 
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V^SZ.^;, #-fe>-y-23~25, 27A:^SPtC>f >1^f-7x- 
[0 0 4 2] --n. m\'o-^%(0-:fxiv^\t':f^^''yi^ 

§af^S59(3D|^ail^fia««J$:a^bTfeU. V>fr3>'45, R 
OM46, RAM47, ^(>f V:^3':7>'^'48, IBI^SSO, 51 

T'O'V^, ■r-^D;^/-^ EPROM^^f 
rJf^) , ^>^9--7x-;^[iI3S49, 52, 54, -fU^fyh. 

-•y:z.-%mWo (RS-232C^) , yt::^60*^e>^o 
TV^S. ;N'>^60i:f!fP|gS20(D/'-<;i>43ti, 3:^=.^' i?44T* 

[0 0 4 3] ^^U:®^^Ca^St^Tv^SJ:e)^c:, -^^ay 
5 ijm^^mmt. u t;!/^' -f Av;i/^ i5? x o s 
iScb, A^*«)RAM47-'?>:^^ilSii<Z)fa'IilSa50, 51 
U 7;Vi5! A AO S±-e-/a AFjg#glCj£5Nil«c 
Xt^-C^, Cfllg^BAS IC*i§5: 

ii{^3t)'5nItlT'fey, §I^ffiSnfc-r-<5!>''^;«.60, 43S:/r 
bT$!PSIg2'0$: V-r n >45 J; ^ it^lf^T'g, ^ro± 
:^Dy5A|g|MgS59li, AC100V*fcliglil*fflD 

[0044]tJeoT, i®^a^'5ABBfSISS&^b 
TT-fe >:/y -SiSfe-g) V J; U xy n ^fflfil 

!i^-y''ni''5AS:'f^^U -e(D-:^Dy^A5:V-^n>45± 
T-^^ji^, fyiaf|gfi20$:^>L/T*iiScDxr3>5:IlS^J 

teV^T«, 2|st/>r.7^A^<*«:*«U ^Di^^A^ISiS 
fi59tcj:U^^f'J^5:*^T-rsi:i:=blc, •rji^iiT.i^ 

^, ft!RSS7^ai^^ArtS|5®^i^-7-'-^'> ^•r^J'^^^x- 
^d7^cDfB'IiiS§50, 5UciisrME^Us ^®^*t^cm 

^tt^hiZ, ■y'^TsZf b-f igg55^f ■Hjl!lig®57JC#-r- 
(JD^-fbiiiia?: 'J T;1/^ AT'^$-&, j£J>gllCf5 bT 
T'%x7 =1 >»:/n Ac^iE^^n > 

mt^m^izit. ^(DwmK^ v^m^mzoiz-mzm 
[004 5] t tzmmm&t^j^^m 3 mmmmizit. 

[0 0 4 6] ynifvAgBI^M^OSilbT^nJtg 
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S9> I-TRON, M-TRON, #V>r=3>^-* 

[0 0 4 7] mzfaif'yJ^m^ 

[0 0 4 8] <<^:lCii-^^7^-^KDA{ii*$:^7e)lCfefe 
y^^CQ$!lP«:=fT4p-f, OS±a)i/:X-riA=i-;HM'^tCj; 10 

?:5^-r Bco^lp$:-t•^fc' 1 hCDftlfifil 
ffi;':j$:. Oporti:^^snfeia^<Z)ffi:t33K-hlcffl:tj-t 

So 

[0 0 4 9] 2is:|life^JlCiti-«, $!I^^E{^&CD«^ feS 

ttiT'®Jl5I-t''2>3il*^T'^-S>;fei(?>, Ell etC^UfcAffi::^ 20 

A$:?5Pufflt-<2>#^^, Ell 5lC5^Lfe^P^5Ar»S?^ 
g±T"f^^I^fefOia!^ni?*5AS:. Affi^TFUX^*'! 

it±<mM^i'^ "toy^^mmx-^^ im-:fxif=yKm 

[0 0 5 0] Jii±, #a©l5Sfe^^J5:eii*ffi:iiTzi>© 
[0 0 5 1] 

mcm^\W7L. * fots^fSc^n >>'^'-^ ^ ic j: u v>r 

^^M'fc o T |SI-®^JiSi:/n y 5 A $:fiJfflT*# S ii v ^ d 

[0 0 5 2] *fc. ^□y^Ar.g^^etw^goo 
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T% Affi*lCH-r-&TKU:^®^t^^^:OST'!ai|XT't 
[EIffi©fS#^IJi^] 

[01] *|g^C!)i|t^t-rsft!HaiyD^*^Aa)-'eaj?:5^ 
■tEI 

[EI3] ft!KmSg(Z)|:^g|J«l^0!15:5^Ufc^a>yi^EI 

[04] !^m^m:r.7::iym^m^m(Dwm^mtyu 

[05] a£gi9caiias®imfi^J2:^-r0 
[06] ^m(.immcomM^m^Bi-m 
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C IS 1 3 3 
Tdo=40.-Ka*Ta-K2* Zo+Kr (Ts-Tr) 



9 3 13 7 
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C ^ 1 D 



tdo = 4 0. +ka*ta-ki*iin+k r* { t s — t r ) : 
return (tdo); 
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[EI4] 



[E18] 
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500 



501 



^ m & Si 
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00 
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511 



503 



S S S S Tso <0 K 



m m :b 



t2«Hy**0N (BCo^- 1) 



OFF 



{BCc«p-0) 



-1 0 1 AAftST* 

(t) 



[Ell 0] 



c ea 1 o 3 
(•} 



9 0 0 



9 0 3 
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[ I Xhtt Hy 3 
- 11 X] 








[1 X]-ff Hy i 

- tlx] 


90 2 


9 0 4 




I — BComp 1 


trx) X 




O— B C cmp 1 


9 0 5 



7 



BComp 
(LSB) 



mi 2] 



12 3 



mi 6] 



if (flag & bconp) 
ta ■»= Hys; 

elss 

ta Hys; 
if ( ta )=0.> 

flag 1 rbconp; 

elss 

flag &=bconp; 



C 1 6 3 



fd open ( "/oport " , l)i 
witeCfd, ♦flag. 1); 
close(fd); 
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[07] 



[01 1] 



C 1 1 D 



OprTdo 



(a) 

]dd Ika 

3td Paraml 

)dd Ts 

std Para[n2 

bar nullO 

idd 140 

subd Hulftns+l 

std Tdo 

Idd m 

3 id Paraml 

Idd Zn 

std PaFam2 

bsr MullO 

Idd Tdo 
subd MulAns+l 

std Tdo 

Idd «kr 

s td Paraml 

Idd Ts 

s td Param2 

bsr MullO 

Idd Tdo 
addd MuiAns4-l 

std Tdo 
rts 



Hul 10 







cir 


nuiAns . 


cir 


Hit 1 


Ida 


ParanHl 


Idb 


ParaB2+l 


mux 




std 


NuiAn542 


Ida 


ParanH I 


idb 


Parani2 


bsr 


HuiSublO 


Ida 


Paraml 


idb 


Param2+1 


bsr 


HuiSublO 


Ida 


Paraml 


Idb 


Param2 


mui 




addd 


HuJAns 


std 


MulAns 


rts 





nuisublO mui 

addd HulAnsfl 

std MulAns+1 

Ida ftO 

adca HuiAns 

sat HuiAns 
rts 



(a) 

Contcomp Idd Ta 

atd Work 

Idx «Hork 

bsr HysChk 

Ida Flag 

sta OPort 
rts 



(b) 



* List 5 
HysChk 



Ida Flag 
bita IFBConp 
bne HysChklO 
Idd O.X 
addd IHys 
bra HysChk20 



HysChklO Idd 0,X 

subd IHys 

HysChkZO bPl flysChkSD 

Ida Flag 

anda I ^ BComp 

bra HysChk40 

HysChk30 Ida Flag 

era I " BComp 

Hy3Chk40 sta Flag 
rts 
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C ISI 1 4 D 



IF LAND (Flag.BCo3rp)THEN 
Ta = Ta+ Hys 

ELSE 

Ta = Ta-Hys 
END I F 

I F Ta>-0. . THEN 

Flag-=LOR (Flag.BConp) 

ELSE 

Flag=LAND (Flag.LNOT (BComp) ) 

END 1 F 
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